Group 1 LEA proteins, an ancestral plant protein group, are also present in other eukaryotes, and in the archeae and bacteria domains.
Water is an essential element for living organisms, such that various responses have evolved to withstand water deficit in all living species. The study of these responses in plants has had particular relevance given the negative impact of water scarcity on agriculture. Among the molecules highly associated with plant responses to water limitation are the so-called late embryogenesis abundant (LEA) proteins. These proteins are ubiquitous in the plant kingdom and accumulate during the late phase of embryogenesis and in vegetative tissues in response to water deficit. To know about the evolution of these proteins, we have studied the distribution of group 1 LEA proteins, a set that has also been found beyond the plant kingdom, in Bacillus subtilis and Artemia franciscana. Here, we report the presence of group 1 LEA proteins in green algae (Chlorophyita and Streptophyta), suggesting that these group of proteins emerged before plant land colonization. By sequence analysis of public genomic databases, we also show that 34 prokaryote genomes encode group 1 LEA-like proteins; two of them belong to Archaea domain and 32 to bacterial phyla. Most of these microbes live in soil-associated habitats suggesting horizontal transfer from plants to bacteria; however, our phylogenetic analysis points to convergent evolution. Furthermore, we present data showing that bacterial group 1 LEA proteins are able to prevent enzyme inactivation upon freeze-thaw treatments in vitro, suggesting that they have analogous functions to plant LEA proteins. Overall, data in this work indicate that LEA1 proteins' properties might be relevant to cope with water deficit in different organisms.